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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a microlens array or the 
like capable of variously dealing with user customizing without necessity of a mold 
or a specially large-scale facility. 

SOLUTION: An ink jet head is used for a glass plate 1, a resin plate or the like 
having a predetermined index to discharge an optical resin material to become a 
microlens array. of given specifications. A plurality of sernispherical fine liquid 
droplets discharged on the plate 1 are cured by an ultraviolet ray or the' like, 
thereby manufacturing an array-like microlens 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the micro-lens array which 
generally comes to have two or more minute convex lenses, the rod lens which can set up refractive-index change freely, and a 
lens applicable to the conventional lens made of a resin. 
[0002] 

[Description of the Prior Art] The manufacture method of a micro-lens airay reported conventionally FOTORISOPUROSESU 
Binary optics used and produced () [ Kathman ] A. and E.Johnson, "Binary Optics" The Photonics Handbook Laurin Publishing 
pp. 372-376 (1995), The metal mold on which the lens configuration searched for beforehand was stamped is prepared, and the 
method of imprinting a lens configuration to a resin, the ionic diffusion method for preparing opening in a glass front face 
beforehand, and diffusing ion, such as Tl, in glass, etc. are learned. 
[0003] 

[Problem(s) to be Solved by the Invention] These methods are methods with the feature, respectively, but on the other hand a 

large-scale aligner and ionic diffusion equipment must be needed, and they must prepare specific metal mold. 

[0004] Then, this invention aims at providing user customize with the manufacture method of the micro lens in which variety 

correspondence is possible, and a microoptics element in view of the technical problem of the above-mentioned conventional 

example, without needing metal mold and an extraordinarily large-scale facility. 

[0005] 

[Means for Solving the Problem] As a result of inquiring that this invention persons should attain the above-mentioned purpose, 
when an ink-jet head was used, since metal mold did not need large-scale equipment possible [ replacing by the software of a 
printing pattern ], it resulted in the knowledge of variety correspondence in user customize being possible, and contributing also 
to curtailment of product stock. 

[0006] Then, the method of manufacturing the micro-lens array of this invention for attaining the above-mentioned purpose is 
characterized by producing the minute drop of optical plastics material on the optical material of a tabular by stiffening a minute 
drop, after making it reach the target, the regurgitation and. 

[0007] In this case, it is desirable to make the aforementioned minute drop breathe out by the ink-jet head. 
[0008] That is, production of the micro-lens array by the ink-jet method can produce a semi-sphere-like micro-lens array by 
supplying the optical plastics material of the acrylate system hardened by ultraviolet rays etc. usually used as a material of the lens 
made of a resin to an ink-jet head, breathing this out in the position beforehand programmed on the X- Y stage which was placed 
glass plate ], and which can be controlled automatically, and irradiating ultraviolet rays etc. depending on the regurgitation 
volume of one drop of ink-jet head, the pitch of an X-Y stage between each lens is [ the path to one of the lenses of the shape of a 
semi- sphere produced ] movable — depending on the interrelation of the pitch between nozzles of resolution or an ink-jet head, 
the curvature of a lens is related to the boundary tension and each surface tension between a contact angle, i.e., resin material, and 
a glass plate Therefore, a micro-lens array can be freely designed by setting up these parameters beforehand. Moreover, since the 
further advantage can supply the resin material which had the refractive index from which plurality differs in the head when an 
ink-jet head is used It is also possible to produce the micro-lens array which had a filter function by changing a refractive index 
gradually by the center and periphery of a lens array, and adding various coloring matter, such as a synthetic dyeing material and a 
pigment. Thus, if the spin coat of the resin is carried out further and a flat surface is formed once again on the made micro-lens 
array, it is also possible to develop the micro lens of the function mentioned above in the direction of an optical axis. 
[0009] The above thing is described somewhat concretely. For example, if PMMA (polymethyl methacrylate) is mentioned as an 
example and the hydrogen of the methyl group of the ester of PMMA will be replaced by the bromine or the benzene ring, a 
refractive index will change according to this. Generally by Lorentz-Lorentz's formula, a refractive index is [0010]. 
[Equation 1] 

nD=2phi+l/(l-phi) (phi**[R]A^**4piNalpha/3) (1) 

[001 1] It comes out and defines. For [R], molecular refraction (sum of atomic refraction) and V are [ the molecularity in a unit 
volume and alpha of molecular volume (M/rho, M:molecular weight, rho; density) and N ] polarizability here, phi is connected 
with polarizability, as shown in (1) formula. Thus, when optical plastics material means that the refractive index of the material 
can be predicted to some extent and puts it in another way from a chemical structure formula, it is shown that it is easy to supply 
to a head the optical plastics material which had the refractive index from which plurality differs like this invention. 
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[0012] Moreover, a micro array lens and a microoptics element are understood that it is desirable from the following reason to 

use a minute drop regurgitation module like an ink-jet head. 

[0013] 

[Equation 2] 

Re-L-U/nu (2) 

[0014] A formula (2) is a formula showing the Reynolds number, and its coefficient of kinematic viscosity nu of resin material is 
fixed depending on the matter. The fluid of for example, length L moves at speed U here, and supposing the size of a drop 
becomes 1/10 and speed also becomes 1/10 proportionally, the Reynolds number will become 1/100. This thing is so convenient 
that the drop which a liquid with 1 00 times as many viscosity as this will exist, and was breathed out on the glass plate is minute if 
a view is changed to the position of a drop, and maintenance of a configuration. Of course, if the regurgitation of such a minute 
drop can be carried out, not only an ink-jet head but it is good anything, however, a general dispenser - severalmicrol (microliter) 
— a limitation — and the multi-nozzle is not formed in many cases, and since ink-jet heads are dozens pl(s) (pico liter) and the 
drop at this time, i.e., the diameter of a lens, is set to dozens of micrometers to this, the actual condition of a micro-lens array is 
balanced 

[0015] Moreover, the configuration of a drop used as a lens is the energy which is expressed with the degree of the energy Wa 
with which wettability, i.e., a liquid, tends to adhere to a solid-state, and the energy Wc which the liquid itself tends to condense, 
and loses the surface tension of a solid-state and a liquid in gammas, gammal, and an interface gammai, then [0016] 
[Equation 3] 

Wa=gammas+gammal-gammai (3) 
Wc=2 gammal (4) 

Becoming, this is a contact angle theta and costheta=2 Wa/Wc -1 simultaneously. (5) 

** -- it has a relation [ like ] That is, if surface tension gammal of a liquid and a contact angle theta are measured, Wa and Wc can 
be found, and since this is a value peculiar to the matter, if it changes Wc conversely, since it can guess how a contact angle theta 
changes,.these values can be used as the indicator of a lens design. 

[0017] (Operation) Optical plastics material is breathed out, ultraviolet rays etc. are irradiated at the minute drop on the 
breathed-out semi-sphere, a drop is stiffened, and a micro-lens array is produced so that it may place on the X-Y stage which can 
control a glass plate with the predetermined index, a resin board, etc. in this way, one or more kinds of optical plastics material 
may be supplied to an ink-jet head and it may become the lens array of the given specification. 
[0018] 

[Embodiments of the Invention] Next, the gestalt of desirable implementation of the micro-lens array of this invention and the 
manufacture method of a microoptics element is explained, referring to a drawing. 

[0019] First, an example of the manufacturing installation used in each operation gestalt mentioned below is explained. Drawing 
J_ is the block diagram of suitable equipment to enforce the micro-lens array of this invention, and the manufacture method of a 
microoptics element. 

[0020] With this operation gestalt, as shown in drawing 1 , the optical material of tabulars, such as a micro-lens array and a 
microoptics element, was carried, the stage 9 which can move in the inside of XY flat surface, and movement of a stage 9 were 
fixed independently, and the manufacturing installation equipped with the ink-jet head 1 1 which carries out the regurgitation of 
the optical plastics material towards the optical material of the aforementioned tabular on a stage 9, and the UV irradiation unit 12 
which stiffens the optical plastics material breathed out on the optical material of the aforementioned tabular was used Moreover, 
a stage 9 and the ink-jet head 1 1 are driven by the X-Y stage driver unit 8 and the ink-jet head driver unit 1 0 which were 
connected to the personal computer 7. 

[002 1 ] Next, the gestalt of the 1 st operation is explained based on drawing 1 , drawing 2 , and drawing 3 . 
[0022] [Gestalt of the 1 st operation] drawing 2 is a perspective diagram for explaining the manufacture method of the micro-lens 
array which is the gestalt of operation of the 1 st of this invention. Drawing 3 is drawing which looked at the micro-lens array 
which is the gestalt of operation of the 1 st of this invention from the side. 

[0023] First, on a stage 9, a glass plate (Matsunami glass) is carried and placed and it fixes. On the other hand, the 
photopolymerization initiator azobisuisobutironitoriru (KISHIDA chemistry) is often mixed so that it may become the methyl 
methacrylate (KISHIDA chemistry) which is the typical monomer of acrylic hardenability with 1 wt%, and the ink-jet head 1 1 is 
supplied after carrying out degassing with an aspirator. Moreover, photo which is application software of a personal computer 7 
The file of a pattern to breathe out is produced by shop (Adobe). 

[0024] Next, the minute drop of the above-mentioned resin material was breathed out from the ink-jet head 1 1 by the instructions 
based on the aforementioned file from a personal computer 7, moving a stage 9 through the X-Y stage driver unit 8 and the ink-jet 
head driver unit 10, and the pattern beforehand programmed on the glass plate (Matsunami glass) 1 was printed. And UV spot 
light was irradiated from the U V irradiation unit (Hamamatsu Photonics) 1 2 at the minute drop of the above-mentioned resin 
material of the breathed-out shape of this semi-sphere, the drop was stiffened, and the micro-lens array shown in drawing 1 and 
drawing 2 was produced. 

[0025] Next, the gestalt of the 2nd operation is explained based on drawing 1 and drawing 4 . 

[0026] [Gestalt of the 2nd operation] drawing 4 is drawing which looked at the microoptics element which is the gestalt of 
operation of the 2nd of this invention from the side. 

[0027] First, on a stage 9, a glass plate (Matsunami glass) is carried and placed and it fixes, on the other hand — a methyl 
methacrylate (KISHIDA chemistry) - RANAZO ruble 8G (Ciba-Geigy), kaya Norian mealing red 3BW (Japanization study), and 
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spooler Norian first yellow 4G (product made from a Beyer) — respectively — 0.2wt(s)% — further — the photopolymerization 
initiator azobisuisobutironitoriru (KISHIDA chemistry) was often mixed so that it might become 1 wt%, and the solution before 
three kinds of] a polymerization-reaction start was produced These were supplied to the ink-jet head 1 1 after degassing with the 
aspirator, respectively. Moreover, photo which is application software of a personal computer 7 The file of a pattern to breathe 
out is produced by shop (Adobe). 

[0028] Next, the minute drop of the above-mentioned resin material was breathed out from the ink-jet head 1 1 by the instructions 
based on the aforementioned file from a personal computer 7, moving a stage 9 through the X L Y stage driver unit 8 and the ink-jet 
head driver unit 1 0, and the pattern beforehand programmed on the glass plate (Matsunami glass) 1 was printed. And U V spot 
light was irradiated from the U V irradiation unit (Hamamatsu Photonics) 1 2 at the minute drop of the above-mentioned resin 
material of the breathed-out shape of this semi-sphere, and the drop was stiffened. Thereby, the red micro lens 3, the yellow micro 
lens 4, and the blue micro lens 5 were formed by the desired pattern on the glass plate 1 . 

[0029] Next, on the glass plate 1 in which the red micro lens 3, the yellow micro lens 4, and the blue micro lens 5 were formed, 
carried out the spin coat of the solution before a polymerization-reaction start stated with the gestalt of the 1st operation with the 
spinner, it was made to harden in the U V irradiation unit 1 2, and the resin spin coat layer 6 was formed. And on the resin spin 
coat layer 6, it produced in the procedure which described the micro-lens array shown with the gestalt of the 1st operation there, 
and the microoptics element of a complex function was produced. It was made to make the optical axis of each micro lens 2 of the 
micro REIZU array on the resin spin coat layer 6 in agreement with the opticals axis of the red micro lens 3 on the glass substrate 
1 mentioned above, the yellow micro lens 4, and the blue micro lens 5 at this time. 
[0030] 

[Effect of the Invention] As explained above, this invention can offer the microoptics element which had the micro lens in which 
variety correspondence in user customize is possible, and a complex lens function, without needing metal mold and an 
extraordinarily large-scale facility by producing a micro-lens array by stiffening a minute drop for the minute drop of optical 
plastics material on the optical material of a tabular after making it reach the target, the regurgitation and. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The manufacture method of the micro-lens array which is the method of manufacturing a micro-lens array and is 
characterized by producing the minute drop of optical plastics material by stiffening a minute drop on the optical material of a 
tabular after making it reach the target, the regurgitation and. 

[Claim 2] The manufacture method of the micro-lens array according to claim 1 characterized by making the aforementioned 
minute drop breathe out by the ink-jet head. 

[Claim 3] The manufacture method of the micro-lens array according to claim 1 or 2 characterized by changing lens curvature 
using the wettability between the optical material of the aforementioned tabular, and the minute drop of the aforementioned 
optical plastics material, and a contact angle. 

[Claim 4] The manufacture method of the micro-lens array according to claim 1 or 2 characterized by changing a refractive index 
by making into a parameter the polarizability of the optical plastics material made into the aforementioned minute drop. 
[Claim 5] The manufacture method of the micro-lens array according to claim 1 or 2 characterized by stabilizing the position and 
configuration of a lens using the Reynolds number of the optical plastics material made into the aforementioned minute drop being 
small. 

[Claim 6] The optical plastics material made into the aforementioned minute drop is the manufacture method of the micro-lens 
array according to claim 1 or 2 characterized by being the optical plastics material from which plurality differs, and its mixture. 
[Claim 7] The manufacture method of the micro-lens array according to claim 1 or 2 characterized by multilayering the 
micro-lens array by the aforementioned minute drop which carried out hardening in the direction of an optical axis. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is an equipment configuration view for enforcing the manufacture method of the micro-lens array of this invention. 
[Drawing 21 It is a perspective diagram for explaining the manufacture method of the micro-lens array which is the gestalt of 
operation of the 1 st of this invention. 

[Drawing 3] It is drawing which looked at the micro-lens array which is the gestalt of operation of the 1 st of this invention from 
the side. 

[Drawing 41 It is drawing which looked at the microoptics element which is the gestalt of operation of the 2nd of this invention 
from the side. 
[Description of Notations] 

1 Glass Plate 

2 Micro Lens 

3 Red Micro Lens 

4 Yellow Micro Lens 

5 Blue Micro Lens 

6 Resin Spin Coat Layer 

7 Personal Computer 

8 X-Y Stage Driver Unit 

9 Stage 

1 0 Ink- Jet Head Driver Unit 

1 1 Ink- Jet Head 

12 UV Irradiation Unit 



[Translation done.] 



